Exaggerated pigmented granulomatous reaction to the artificial joint implant mimics metastatic melanoma by Xin, Wei et al.
Exaggerated Pigmented
Granulomatous Reaction to the
Artificial Joint Implant Mimics
Metastatic Melanoma
Wei Xin, M.D., Ph.D.,1 Robertson D. Davenport, M.D.,1
Alfred E. Chang, M.D.,2 and Claire W. Michael, M.D.1*
Total joint replacement is a common orthopedic procedure. An
artificial joint implant may fail due to mechanical mishap and a
granulomatous reaction can be induced by the artificial joint
debris after the mechanical failure. We report a case of an exag-
gerated pigmented granulomatous tissue response to metallic ar-
tificial joint implant debris in a 72-yr-old male that was mistaken
for metastatic melanoma. The mass was soft, pigmented, ill-de-
fined, and located in the right inguinal region. Fine-needle aspi-
ration revealed numerous black-pigment laden cells. The cellular
features were frequently obscured by the heavy pigmentation.
Occasional cells exhibited atypia and prominent nucleoli. There
were also abundant extracellular irregular small black particles
dispersed in the background. The diagnosis of melanoma involving
a lymph node was made. Since there was no prior history of
melanoma, it was presumed that this represented metastatic mel-
anoma from an unknown primary. A subsequent exploration of the
groin was performed with the intent to resect the disease. At
exploration, the mass was found to be contiguous with the hip joint
and the frozen section of the mass revealed no evidence of mela-
noma. The final tissue diagnosis confirmed the frozen section
report and showed a granulomatous reaction. This report under-
scores the diagnostic dilemma associated with the exaggerated
pigmented granulomatous reaction due to an artificial
prosthesis. Diagn. Cytopathol. 2004;30:198–200.
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Malignant melanoma should always be considered in the
differential diagnosis of a fine-needle aspirate (FNA) that
contains heavily pigmented cells. However, the differential
diagnosis of an aspirate from a soft tissue mass adjacent to
a joint prosthesis should include other lesions, such as
pigmented villonodular synovitis and detritic synovitis.1,2
This report illustrates a case of detritic synovitis mistaken
for metastatic melanoma in a patient with a hip prosthesis.
Case Report
A 72-yr-old white male patient presented with an enlarged
right inguinal mass for 4 mo. The mass was not painful but
it had a black appearance. His past medical history was
significant for bilateral total hip arthroplasty 10 yr ago,
coronary artery disease status postmyocardial infarction
with a blockage of his left anterior descending artery, status
post unsuccessful coronary artery angioplasty, and benign
prostatic hypertrophy. Physical examination revealed a
3.0-cm ill-defined mass located above the right inguinal
crease. The mass was not movable and adherent to the deep
and surrounding soft tissue. A CT scan of the chest, abdo-
men, and pelvis showed a pelvic mass in the right iliopsoas
area of attenuated signal of unknown significance. The
subsequent MRI of the pelvis revealed right inguinal lymph-
adenopathy suspicious for malignancy. An FNA was per-
formed for diagnostic purposes. Microscopically, the aspi-
rate consisted of numerous black-pigment-laden cells which
were pleomorphic and contained prominent nucleoli. The
majority of the cells were completely obscured by the
intracellular black pigment. There were also abundant ex-
tracellular black small particles dispersed in the back-
ground. Normal-appearing small lymphocytes were also
present in the background (Fig. 1). The diagnosis of malig-
nant melanoma was made. Since the patient had not had a
previous history of a primary melanoma, it was presumed
that this represented nodal metastases from an unknown
primary melanoma site. A thorough examination for a pri-
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mary was negative. A superficial and deep inguinal lymph
node dissection was recommended for curative therapy.
At operation, what was presumed to be bulky, enlarged
lymph nodes adjacent to the femoral nerve and vein began
to extrude black fluid and fragments of polyethylene. The
frozen section of a portion of the tissue revealed synovium
with black-pigment-laden macrophages, granulomatous in-
flammation, and no evidence of melanoma (Fig. 2). The
dissected tissue was removed and the operation terminated.
Grossly, the resected specimen was an undefined, black
fatty-looking soft tissue and attached portion of black sy-
novium with relative homogenous cut surfaces. No hemor-
rhage, necrosis, or definite mass was identified. Eleven
nonpigmented lymph nodes ranging from 0.5–3.0 cm were
examined and had no evidence of melanoma. The case was
diagnosed as granulomatous inflammation due to metal
debris. The patient recovered from the surgery and under-
went replacement of both hip prostheses at a later date.
Comment
Large joint arthroplasty is a common elective orthopedic
procedure. The artificial joint implant could fail either due
to infection or mechanical mishap. With time, the mechan-
ical erosion of the prosthesis can release particles. A foreign
body reaction can be induced by the artificial joint implant
debris.1,2 There are three major debris constituents: metallic,
high-density polyethylene, and methyl methacrylate com-
ponents. Metallic debris presents as small 1–3 m gray-
black pigments, commonly seen within histiocytes. High-
density polyethylene particles are pale and thread-like or
needle-like birefringent shapes up to 10 or 20 m within
histiocytes and giant cells. Methyl methacrylate is not seen
directly in histologic sections due to extraction during pro-
cessing. Detritic synovitis is a term to describe the soft
tissue response to artificial joint implants. It typically man-
ifests as red-tan nodular synovial thickening. Black pigmen-
tation due to metal debris may be seen. The intense histio-
cytic and foreign body giant cell reaction is seen in tissue
sections.3–6 Metallic debris often is not conspicuous and
may be easily overlooked. Metallic particles usually are less
than 1 m and ingested by histiocytes. They present as
refractile black particles in the histiocytic cytoplasm.
When a cytopathologist screens an FNA with heavily
pigmented cells from a mass in proximity to a joint implant,
Fig. 1. Black-pigment-laden large atypical cells obtained by FNA. Papa-
nicolaou stain. A: Low magnification. B: High magnification.
Fig. 2. Hematoxylin-eosin-stained tissue sections. A: 100 magnification.
B: 200 magnification.
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she/he should not confuse this pigmented reaction with
malignant melanoma. Other lesions that should be consid-
ered in the differential diagnosis include pigmented vil-
lonodular synovitis (PVNS) and hemosiderotic synovitis.
PVNS is a locally aggressive tumor of synovium and tendon
sheaths which can be either multiple or solitary. The lesion
may be either painful or asymptomatic. Characteristically,
PVNS has a nodular growth pattern and consists of collag-
en-producing polyhedral epithelioid cells with scattered gi-
ant cells and abundant hemosiderin-laden synovial lining
cells. The hemosiderin is a golden-brown refractile pigment
seen by Papanicolaou stain and can be confirmed by iron
stain.1,7,8 Hemosiderotic synovitis occurs mainly in patients
with chronic intraarticular bleeding and contains a large
amount of hemosiderin pigments. Cytologically, these le-
sions would be expected to yield numerous hemosiderin-
laden macrophages. Similar to PVNS, the hemosiderin can
be confirmed by iron stain. Melanotic melanomas may
contain abundant intracellular black melanin. The diagnosis
of melanoma should be based on the characteristic cytolog-
ical features: mainly plasmocytoid pleomorphic loosely as-
sociated cells with macronucleoli, intranuclear inclusions,
and nuclear membrane irregularity. Typically, melanin pig-
ment is finely granular and diffusely distributed throughout
cytoplasm of melanoma cells, but could be coarsely granu-
lar and densely packed in histiocytes.9 It is dark-brownish to
black and can be confirmed by melanin A and/or HMB45
immunostains. In heavily pigmented lesions, bleaching may
be necessary to reveal cytologic details.
In this case the FNA specimen contained abundant intra-
cellular and extracellular pigmented particles with pleomor-
phic atypical cells. The differentiation among metal debris,
hemosiderin, and melanin is summarized in Table I. In
retrospect, the abundant extracellular pigmentation ob-
served in the FNA specimen is not a classic presentation of
melanoma. A careful examination of these particles would
reveal that they are irregular and geometric in shape, vari-
able in size, and refractile. Reactive histiocytes can exhibit
cytologic atypia and should not be mistaken for malignancy.
Despite the prominent nucleoli and bizarre shapes these
histiocytes may present, they usually have bland nuclei with
fine chromatin. Ordinary immunohistochemical stain for
melanin A probably would not help in this case, since the
stain reaction would not be recognizable against the heavily
obscuring intracellular pigment. However, considering the
long-standing history of hip arthroplasty and the polarizable
pigment, a diagnosis of detritic synovitis reacting to metal
debris should have been entertained. If the reactive process
had been in the initial diagnosis workup, the melanin A
bleach study as well as histiocytes markers should have
been applied. A misdiagnosis of melanoma and the subse-
quent aggressive procedure might have been avoided. Nev-
ertheless, if the distinction between melanoma and reactive
changes is too difficult to make in an aspirate, an open
biopsy to obtain more tissue should have been recom-
mended to yield a correct diagnosis.
On the other hand, 15% of patients with melanoma
present with metastatic disease to lymph nodes without a
known primary site. Lymphadenectomy in these patients
results in a similar survival to patients who undergo lymph-
adenectomy with known melanoma primary sites.10 There-
fore, making a diagnosis of melanoma without a known
primary is not uncommon, but should be cautious. In sum-
mary, this case illustrates that the artificial joint metal debris
could induce a mass-like lesion and can be confused as
malignant melanoma. A positive diagnosis should be based
on definite cytologic features and should be avoided if the
cells are obscured by the pigment.
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Table I. Characteristics of Pigments
Pigment Papanicolaou stain Polarization Special stain
Metalic debris Black. Irregular in shape and variable in size.  None
Hemosiderin Golden-brown. Refractile and fine granular.8 – Iron
Melanin Dark brown. Finely granular and diffusely packed in
melanoma cells. Coarsely granular and densely
packed in histiocytes.9
– S100, HMB45, Melanin A.
(Melanin bleach if necessary).
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